Acute abdomen, including appendicitis, is an emergent condition requiring early detection and, often, immediate surgical intervention. Although patients with spinal cord injury (SCI) have an incidence of acute abdomen similar to that of the general population, diagnosing them is even more difficult and complex than it is in the general population. Because of the disruption of normal sensory pathways, the early symptoms are subtle and physical examination of the abdomen is often not helpful. In addition, because of concomitant common conditions in SCI patients, such as urinary tract infection, atelectasis, pneumonia, and decubitus ulcer, laboratory results are not reliable. Delayed diagnoses lead to higher mortality rates among SCI patients with acute abdomen than those of the general population. We report a case of appendicitis in a patient with cervical SCI and discuss the clinical characteristics and diagnostic pitfalls of acute abdomen in SCI patients. (Hong Kong j.emerg.med. 2013;22:178-181) 急腹症，包括闌尾炎，是一個緊急情況，需要及早發現並常要立即動手術。雖然脊髓損傷（ SCI ）的 患者急腹症的發生率與總人口的相似，診斷卻比在普通人群中更為困難和複雜。由於正常的感覺神經系 統通路的中斷，早期的症狀並不明顯，腹部檢查往往也沒有幫助。此外，因為 SCI 患者經常伴隨著有如 尿路感染、肺不張、肺炎、褥瘡，實驗室檢測結果也是不可靠的。診斷延遲導致脊髓損傷患者比一般人 群急腹症死亡率較高。我們報告一例頸椎脊髓損傷的闌尾炎病人，並討論在 SCI 患者急腹症的臨床特點 和診斷陷阱。
Case report
A 51-year-old man with C7 tetraplegia (American spinal injury association impairment scale B) was admitted to our hospital for increased spasticity in both lower extremities and aggravated neck pain. Thirteen months before this presentation, he had a motor vehicle accident, with a cervical spinal cord injury (SCI) resulting in tetraplegia. He had a laminoplasty from C3 to C7 then. Neurological examination on discharge revealed sensory at C7, elbow extension grade 3/5, finger flexion and abduction grade 2/5, lower extremity grade 0/5 bilaterally, and spasticity in both hip adductors and knee extensors using the modified Ashworth scale (MAS) grade 1. He suffered from neurogenic bladder and neurogenic bowel, which he managed with intermittent catheterisation and with a suppository, respectively.
Upon this second admission, the patient complained of the feeling that "something is wrong" and slightly increased neck pain. He also complained of increased muscle tone (spasticity) in both trunk and lower extremities when changing position in bed. Initially, his vital signs were stable and his physical examination, normal, except for a slightly distended but soft abdomen and hypoactive bowel sounds. We found no definite motor and sensory changes upon neurological examination. Checking spasticity in both hip adductors and knee extensors using the MAS gave grade 2, an increase from grade 1 at the time of previous discharge. The patient's complete blood count (CBC), basic chemistry, and urinalysis were normal. Initially, we suspected spinal cord lesions, such as a post-traumatic syrinx or loss of the enlargement in the spinal canal. Plain cer vical spine radiography and magnetic resonance images revealed no new changes within the spinal cord.
On day 7 of admission, his body temperature climbed to 38.9°C, yet a physical examination revealed no new abnormalities and no changes in abdominal distension and bowel sounds. Chest, abdomen, and kidney-ureterbladder radiographs revealed no useful information. CBC and C-reactive protein were normal on day 7, but the urinalysis revealed pyuria and bacteriuria. The Gram stain of the urine showed Gram-negative bacilli, and we initiated treatment with empirical antibiotics for a urinary tract infection (UTI). The urine culture revealed t he Gra m-nega tive b acillu s, Se rrat ia marcescens, two days later. However, despite antibiotic therapy for two days, the patient's general condition did not improve. His low-grade fever continued, and he complained of increased spasticity in his abdomen and lower extremities and, with increased frequency, of nausea. Still, he did not complain of pain in the abdomen or flank. Physical examination revealed increased abdominal distension and hypoactive bowel sounds but no signs of peritoneal irritation, such as muscle guarding, tenderness, or rebound tenderness. Plain supine abdominal radiograph showed abundant bowel gas, suggestive of a small bowel ileus ( Figure 1 ). Computed tomography of the abdomen and pelvis revealed a mild swelling of the appendix, with a focal wall defect, wall thickening in the cecum and terminal ileum, and inflammatory changes around the ileocecal area, which suggested per forated appendicitis the thoracic sympathetic, splanchnic, hypogastric, and pelvic nerves. 2, 5 The sympathetic outflow to most of the viscera comes from the T5 level or below. 2, 3, 5 Because patients with SCI above this level have a disruption of the normal sensory pathways from the anterior abdominal wall and abdominal viscera, early symptoms and the typical signs of an acute abdomen, such as abdominal muscle rigidity, tenderness, and rebound tenderness, are often absent. 1, 8 Sometimes, pyrexia and leukocytosis are also absent. 8 In previous studies, 33% to 55% of SCI patient with acute abdomen had leukocytosis, and 32% to 81% had as so cia ted f evers . 2, 4, 7, 8 Fever an d leu ko cyt os is traditionally occur later in the course of appendicitis. 2 In our patient, fever was present, but leukocytosis was absent at the time of diagnosis. Delays in diagnosis also result from the fact that clinical features of the acute abdomen in SCI patients are complicated by coexisting conditions, such as UTI and sometimes initial treatment is focused on it. 4 In the present case, we initially treated UTI as the cause of his fever and started empirical antibiotics. However, the patient's condition worsened despite antibiotics therapy, leading finally to the delayed diagnosis of appendicitis.
We diagnosed the patient's appendicitis 9 days after his admission and perforated appendix was found at surgery. Strauther et al. reported 92% of patients had perforated appendices at surgery because of the delayed diagnosis. 7 Perforated appendicitis with severe inflammatory changes makes the surgery difficult and time-consuming. In our patient, adhesion to adjacent tissue and to the cecal base due to the severe inflammatory changes, made an initial laparoscopic appendectomy impossible and conversion to standard open appendectomy inevitable.
Many authors have suggested symptomatic clues for diagnosing acute abdomen in SCI patients. [5] [6] [7] [8] [9] These were any deviation from the SCI patient's normal lifestyle, anorexia, shoulder pain, abdominal distention, and increased spasticity in the abdominal or lower extremity musculature (Table 1) . One study observed abdominal distension in 77% of appendicitis patients with SCI. 7 However, abdominal distension occurs quite ( Figure 2 ). We immediately consulted the surgical service, and the patient underwent an emergent appendectomy. Surgery revealed a perforated appendix and abscess formation, with severe inflammation and adhesion around the base of the cecum. The postoperative course was uneventful. At two weeks after surger y, the patient's spasticity in both lower extremities decreased from MAS grade 2 to grade 1.
Discussion
Acute appendicitis is an emergent condition and, often, immediate surgical intervention is crucial. Diagnosing acute abdomen in the general population is sometimes difficult and delayed because of the nonspecific early symptoms. 1 In SCI patients, diagnosing acute abdomen is even more difficult which can result in delayed surgical management. 1, 2 In fact, approximately 33% of SCI patients experience a significant delay in their diagnoses. 1, 3 Delayed diagnosis has been associated with mortality rates of 4% to 17% and morbidity rates of 30% to 50%. [2] [3] [4] [5] [6] [7] [8] Normal somatic sensation for the anterior abdominal wall originates from T7 to T12 and L1. 2 Painful stimuli from the abdominal viscera reach the cord by way of commonly among SCI patients in the absence of abdominal disease, making it difficult to attach significance to it. 6 But an acute increase in girth of the abdomen suggests an acute condition requiring surgery. 7 Our initial examination revealed abdominal distension in our patient, but we did not suspect an acute abdomen until a subsequent examination revealed a slight increase in distension.
Some authors suggest a change in the degree of spasticity in the abdominal or lower extremity musculature may be the only clue to significant intraabdominal pathology, especially when in association with abdominal pain. 5, 6, 8 Autonomic dysreflexia (AD) can be a potentially life-threatening condition and visceral inflammation or processes distending a hollow viscus, such as perforation of a viscus may trigger AD. 2, 6, 8 Increased abdominal spasticity may result from increased visceral input and present as a part of AD. 2, 5 In the study by Juler and Eltorai, all but 1 of 10 patients wit h h ig h c ord lesio ns a nd ap p en d ic it is ha d experienced increasing abdominal spasticity when there was a change in spasticity; thus, they suggested these may be the most reliable signs of visceral disease. 6 Our patient's chief complaint upon admission was increased spasticity. However, initially we considered the spinal cord lesion as the possible cause and did not consider the possibility of acute abdomen. This also led to the delay in diagnosing his appendicitis. After his appendectomy, his spasticity decreased to MAS grade 1. 
Conclusion
Based on our experience and a review of the literature, change in spasticity and the patient's feeling of "something is wrong", can alert the diagnosis of acute abdomen in SCI patients as well as the possibility of spinal cord lesions. In addition, one should be wary of attributing fever and subtle symptoms to UTI, and should always consider the possibility of acute abdomen, including appendicitis. More liberal investigations like computed tomography should be considered.
